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(54) CONTROLLER FOR POWER CIRCUIT AND DRIVE METHOD, AND ELECTRIC CIRCUIT FOR 
ENERGY SUPPLY AND INDICATING DEVICE EQUIPPED WITH THE ELECTRIC CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a further simplified 
controller with a further simplified phase shift circuit 
technology. 

SOLUTION: The controller for controlling at least two power 
circuits is provided with a pulse generator and a selecting 
device. The pulse generator generates a first pulse signal 
connected to a first power circuit of at least the two power 
circuits for starting the operation of the first power circuit. 
Thereafter, the first power circuit outputs a second pulse 
signal to a second power circuit of at least the two power 
circuits for starting the operation of the second power 
circuit. The selecting device generates a reference signal 
connected to each of at least two power circuits for 
indicating the number of the controlled power circuits. The 
controller is used for supplying control energy to the 
electric circuit equipped with a plurality of inverters, and 
further particularly for giving a phase shift to the electric 
circuit. Ordinarily, the electric circuit is applied to the 
indicating device of a liquid crystal display monitor, a liquid 
crystal display computer, a liquid crystal display television or the like. 
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[ « * J» 1 4 ] 
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30 IE m 73 El SS I* > * ij IC , «Jit£]BKrZfctt®iIJiHBt«*.. Ig^iis. 58 1 A 
^X«§V»ffi§^Ct^ll7 4)SrtL2C Vttffil^tia*Jl2 1 8E « ® * 5* R S 
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c a x ji 3 5 ] 
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if?SVfia«JM3 4 IE © 75 ft . 
c a % Jl 3 7 ] 

?- ■? c , it ie 35 1 £ a s§ t «s 1 *scfsa-fz»P&t«i*.zc*t!i*tt**ziijfcJS3 

6 IE «! <0 15 ft . 

[ a x ji 3 8 ] 

SO IE $ P§ ( e ) . nc, S0§EK2m7JPB?!82$E8cSS£r2SI!§-£«S*.3C 
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r^c, iiies 2£Eggt m 2 * c e r z sit mx i z y t t 2 a * « 3 
8 ie tr © n m . 
[ si x. « 4 0 ] 

BOieSi (e) c ft it I a jg I* . 7 >?sa^c<t; o 7i«tti, ml~Z=? y y£i$W<<D 

4 ie n o n 3* . 

[a SOI 4 1 ] 

» ie » pb ( e ) cfiitJigu, mmmnc * -> -z %.ffC7 ti . g 5g 0 § « > » 1 a ;u 7 
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'>2<Vt2o©tfSI5itiB®7t*T (CCFL) «*B»t*J«ri*.W©*J«BC»UT 

t mx , 

HO IE S 9* <e 1* , ««t<i KCFUAiBOftCfto 7ttffll«<i>it«t J; ?C 
7- □ 9" =5 ^ 7 tl . 

fl IE A H, 7 ^ tt , '> « < V t 2 o © C C F LmZJiQiESQiSfft M » r I 4& C . '> « 
< H 2oO>CCFL^7J0?&IC*&£?-tt3 

[ a 5fc Jl 4 3 ] 

» SE ffi ffl 5/ 7 HKStt. Stt<lICCFLl*El!J<3)Ht7077/,f3feW(!)'> 

* < U 1 o <?> A 7J IS 3- * , ml IE '> # < U 1 o<5>Aa«*cttar*iZAAtt*C«t-> 
t » tt*tt**waTZfc«<?>ffl;&*t«fcZc*t!»«**-Zil3KJR4 2 IE «! <S> flJ ® §§ 

« 

C 39 3? Jl 4 4 ] 

tS^t-3fe(W97^^-7'^;U^^^^ICVt!»iSvriffl5KJl43lEtKcDS'J^S§. 
C if SK Jl 4 5 ] 

* * » . CCFLm7JE»0)fflfflJlMt7-D7-7Ari*.(W<<)ffi*giSMS«Sgtji7.^ 
. '>5 < ^ t 2 -5 9CCF LlAiffiV , 

8«tftZCCFH*BHOSC*o7, t?lttiffinfeW<i)tta)/7 hiR 

$1 * 

*CCFL«»IDI»C«r?ffiffla«©«B:. CCFH*BBO»fPl»C«?78 
PiteictBiD U . 

fly IE A ;U 7 -fs , Jiu IE '> £ < >:t2-><i)CCFLm7JigfSC!)t!j^t^^-rifeiy)(C. 
BO IE '> S < Vi 2-)®CCFHAB»cafttJl. 

JB iE '> « < U 2-7<9CCFL«7Jia?8QSl CCFLmjJlBlHtt. AiUi^tf^i 
^ftl^-fCCi!^*!,, ml IE '> S < Vt.2-5<9CCFLm7JH?5<9!B2CCFLm7JlQl 

[ tt * Jl 4 6 1 

ffl IB ffi ffl y 7 hlR^tt, gltaZCCFLi7j0m5l!lt7a77/ 4 t 3fe4D<9'> 

# < U 1 r> 9 A 7J D8i 3- * . flu IE '> £ < * 1 -jOA*JI*C«dtllUAtt*i:<i£-5 
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Su IE A 73 #^f£ . ffifiiDfttaRt 1 kilXD 7 f □ ^ffi^?*) 2 - »>lUI3:tt«©» 

[ a * ji 4 8 ] 
[ a x IS 4 9 ] 

HC, CCFL»»t«t2cVt»»VtI»««4 8E«®l»0». 
[ a * Jl 5 0 ] 

huIECCFL^^H^O:. r «i c . ffl;fia3igt£l£T3£dAQ7y7-£l3i8§t«;t. mi 
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€-CCFL^^El?SC^-riffl:fflS®^fitt. CCFL^TJEIH^filttJiB/SlCfle-sTK 

Wi IE A * X m ^ I* , b5 IS '> S < 2T<9CCFLl*m<!)SfPtltetI*4J)C, 
By IE '> S < U 2-5©cCFL*:&EI»Cttd7*i. 

su IE '> « < * * 2o<5CCFLi»iS<!)S 1 CCFLi^iBtt, 35 IE '> £ < H 2 
T<5CCFLSfi(5Sl CCFLSSt^f >?tU?C, AA- Z^§#S^?tm t 
<' IC P *& r tl . iulE'>«<Vt2o9CCFLiiiffi<!)S2CCFLi*iSB:, mi IE 
'>£< Vt2^<5CCFLlfi<i»S5 2CCFLl«t^>rttU?C, ffi *§ il M <Z> ffi ^ 
S> 1 <£> $ IC HP] 7 *l I 

1 a * « 5 3 ] 

ffiilESm^Stt. ySa.^/Tvxl/tl'. Mlltt«£*ffvf i?)2l)f3;)g^^mzi> 
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c a * * 5 4 ] 

»lEffifflV7HSKS8H:. C C F L 1* i»<5& t ? D 7 7 t 3 fedD©'>« < H 1 
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[ a X ik 5 7 ] 

ii0 1ECCFL^2>(H?&tt. HC, 7- □ 7 =7 L 7 tl k. fflfflJIS t iSE f 3 4ft <Z> US El 

[ a * m 5 8 ] 

'> £ < * t 2-3(!»CCFHAB»tB»tJfell)(955»Cfill7, 
t Z-a<?>CCFL«;&HB©£«lc«G*Z»Pli*. 

(cL)A^XM^?5S^U;fe&. §§1CCFLm7Dlsli&£i>t!)t'FTit?1£-tIfBIS§*. 10 
(e) W^S^ffiffliiMcp^c, 12CCFHAiS<i)afF-2ffl*fet JSi); 

tii JC VtHSiVt ? 75&. 
[ tt 5K Jl 5 9 ] 

IB IE » HS ( a, ) ©S^^s^K, ffl«i-y 7 hlR?SC8&TaZAAI^Cf oTifJ? 
illC^tlBSlit 8 IE tt <?> 75 & . 

[ m * js e ol 

mi IE $ P§ ( d ) tt , »lCCFL**IBK-S»1*ffiScJS**-Z»»-t«l*. 

jci!tJ»«nji*j)i5 8Etosa. 
[ m * ji e 1 ] 

T >> C , HtSi 1 «SMt»1 CCFLA«C«dtJSItt*Jl3C Vt»«);tl 20 
0 IE tt Q 75 )£ . 
[ S5 * JS 6 2 ] 

Bu IE 19 P§ ( e ) tt , t >> C . J»SE*2CCFL«*ialS*»2*EES8C«e*-ZJBP6t 
flUtZCVt»«vrzSl5KJS5 8 SE « © 35 3* . 
[ H 5ft JS 6 3 ] 

II 5fc JS 6 2 IE O) 75 ft . 
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8u IE & (e) <i> iff ffl S 5£ tt > 7>7-^E!iiSC e fcoT*EX , r+l- =5 > 7- £ J5£ §§ <9 ft *2) <9 
tit S tt , AAZ*9c*-?U7iDJ:^t»avtia*J)i5 30 
[ SI JK JS 6 5 ] 

milEJSPg (e) <?> tit *§ iS M tt . SSgElS&IC^oT^JjfcT-Jl, tit *§ H & © # |* , CCFL 
^^ISK<i)ttfflM®^Kg§ICd;^T7-n7 , 7ArtLZCV't!»S(^-rilf3i)?:iS5 8IEttci) 
75 . 

[3eeB©8¥*isSiiin 

[:£#!#»] 
[ 0 0 0 1 1 

^^Hflia. CCFL (»Btt9*fl- : cold cathode fluorescent lamp) m<Dft , &L<D%. 

n c« u -? \ «*s t 3 <o wsl ®t& cii . a&9 &ftctit*s-> 7 k t«* 

i-5"?liTK'5y<i)S/fv5iii:Sftfti. 
C IS JR & «5 3 
[ 0 0 0 2 ] 

CCFLSfitt, Ia < . lif^?!/ -( (LCD) . HctDSilflSLC D E: 
^PLCDTHl'CfilflSttl^tZ^CSfflrtLJ. U # U > ^©«fc?««£*OBffle 
B "? tt . II^CCFLtffiSt^C. »llfi®Ba/Xai3!)Ol*OA-* (D 
C/ACIAOA-J) tASVtZ. ^<?><fe?«jeffl#J»f. @ 1 IC /Tx ? tl 2 # . C 
7-tt. SCCFL (2 0. 22. 24)tt,^ft. J ftLll^<9DC/AC4'>A-5'(l 
0. 12. 14)C<fc^7«;&t#fcS*l.£T0DC/AC>r>A-*B:|B|JtB»rEl*l 
7 11 J. SDC/ACOA-Ktt, AC£&S3*m77gEi&[sl?&'i:#g£ftTl)2. H 50 
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ft H Ift El ft C I* . CCFLH)*«)ii)»S?>?BB»S*ll7ll7<t:ll. * * > A - 9 <0 
f^ACi^JSill, H»U70N/OFFtffl , ;*X'5tL3. « -> T . * * II ± C I* . X 

[ 0 0 0 3 ] 

V v 7' )\, V> t - ~> <f> 15 fcfc * Sft*aiC5iri7l7<;U5'tra<$>*C*-?»>I. L»U 

. m&QX* ? &MXib i . © fig » . -/Xf ^©IffiflfJiaitzc^?* 

I . 

[ 0 0 0 4 ] 

H Z tt . fflSK5CCFLlfflti!llt Jfeift?). <ti <9 « * #J C £ Z 13 ft t * U "7 39 V . 
^©SftCIS. : l£IX<!>DC/AC'f>A-'?(10. 12. 14. 1 6) KCFLI 
fi (2 0. 22. 24. Z6)te»ri*.W<?)*iJ«i88 (40)*a**lTl)Z.»"J«i 
g§ (40) <D«f©?C]v9£fli:M (42) IS. tt8<9lMtfPJ feiDC. £ D C / A C 4" 
> A - 9 ( 1 0 . 12. 14. 1 6) C«U7fflfflV7 l-7tlfe?Oy !7l^9?iJti 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to electrical circuits for 
supplying energy to multiple loads, such as CCFL 
(Cold-Cathode-Fluorescent-Lamp) loads and more particularly to electrical 
circuits for providing phase shifts to multiple loads. Usually, the electrical 
circuits are applied to display devices, such as liquid crystal display 
monitors, liquid crystal display computers or liquid crystal display 
televisions. 

2. Description of the Related Art 

CCFL loads are extensively used to provide backlighting for liquid 
crystal displays (LCD), particularly for backlighting LCD monitors and 
LCD televisions. However, such conventional applications require a 
separate direct current/alternative current power inverter (DC/AC power 
inverter) to drive an individual CCFL. Such an application is illustrated in 
Figure 1, wherein each CCFL (20, 22, ... 24) is powered by an individual 
DC/AC inverter (10, 12, ... 14), respectively, and all DC/AC inverters are 
synchronized. Each DC/AC inverter includes a switched AC network and 
a power driver circuit. The power driver circuit may include a resonant 
tank circuit for the CCFL. The switched AC network in each inverter is 
driven ON/OFF synchronously. Therefore, there is a large ripple on the 
power line. A large current will be drawn from the power source V Ba u 
when the switches in the switched networks are turned on and the current 
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drawn is released when the switches are turned off. The simultaneous 
turning on and off at all inverters cause noises on the power line which 
degrades the signal/noise integrity in the system. 

One method to reduce the ripple is to increase the filtering at the 
power line. However, the disadvantage is that the size of the circuit is 
increased, which in turn increases the system cost. 

Figure 2 shows another prior art circuit for driving multiple CCFL 
loads where the circuit includes a controller (40) for driving multiple 
DC/AC inverters (10, 12, 14, ...16) and CCFL loads (20, 22, 24, ... 26). 
A clock generator (42) in the controller (40) generates a string of 
phase-shifted clock signals to each DC/AC inverter (10, 12, 14, ...16) to 
make a phase delay. Since the switches in the networks of all DC/AC 
inverters (10, 12, 14, ...16) are turned on and turned off with equal phase 
shift between the adjacent inverters, the ripple on the power line is 
effectively reduced to 1/N of that shown in Figure 1, where N is the number 
of DC/AC inverters connected. 

However, the problem is that the controller (40) is fixed to the 
number of original demanded loads, in other words, the number of CCFL 
loads equals to the lines which deliver phase shifts from the controller (40) 
to each inverter (10, 12, 14, ...16). Therefore, if the number of CCFL 
loads is changed, the configuration of the controller (40) should be changed. 
Another disadvantage is that the controller (40) needs to generate a 
high-frequency clock signal having a frequency of N times the operating 
frequency of the individual DC/AC inverter. 



SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a simpler controller 
of a simpler phase shift circuit technique, wherein a simpler 
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user-programmable number of phases according to the number of inverters 
is used, such that a high power, low cost and smaller multiple-inverter 
system can be achieved. 

It is another object of the present invention to provide an improved 
electrical circuit comprising multiple power circuits, such as DC/AC 
inverters, for driving multiple loads, such as CCFL loads, which reduces 
instantaneous high current ripples and noises caused by turning ON and 
turning OFF switches in the power circuits simultaneously. 

It is yet another object of the present invention to provide a display 
device comprising at least two loads, such as CCFL loads. The display 
device may be an LCD monitor, an LCD television or an LCD computer. 

It is yet another object of the present invention to provide a method 
for driving an electrical circuit comprising multiple power circuits, such as 
DC/AC inverters, for driving multiple loads, such as CCFL loads, which 
reduces instantaneous high current ripples and noises caused by turning ON 
and turning OFF switches in the power circuits simultaneously. 

Briefly, the controller of the present invention comprises a pulse 
generator for generating a clock signal for initiating the operation of the 
DC/AC inverters connected; and a phase selector for generating a reference 
signal indicating a number of DC/AC inverters connected. 

In addition, the electrical circuit in accordance with the present 
invention provides a phase shift of the switching ON/OFF between DC/AC 
inverters for driving CCFL loads, wherein the number of phase shifts is 
programmed in accordance with the number of DC/AC inverters connected. 
According to the present invention, a first DC/AC inverter receives a first 
pulse signal from the pulse generator and a reference signal from the phase 
selector indicating the number of phases and generates a second pulse 
signal to a second DC/AC inverter. The second DC/AC inverter receives 
the second pulse signal having a phase shift with respect to the first pulse 
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signal input to the first DC/AC inverter. Likewise, the second DC/AC 
inverter generates a third pulse signal to a third DC/AC inverter having the 
same amount of phase shift with respect to the second pulse signal input to 
the second DC/AC inverter, whereby all DC/AC inverters are turned on and 
turned off with equal phase shift between the adjacent inverters. 
According to the present invention, the ripple on the power line is thus 
effectively reduced, the circuit is programmable and simplified and the cost 
is reduced. 



BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present invention and the 
advantages thereof, reference is now made to the following descriptions 
taken in conjunction with the accompanying drawings which illustrate the 
embodiments of the present invention, wherein: 

Figure 1 is a schematic diagram depicting a prior art circuit used for 
driving multiple CCFL loads, wherein all DC/AC inverters are 
synchronized in driving the CCFL loads; 

Figure 2 is a schematic diagram depicting a prior art circuit used for 
driving multiple CCFL loads, wherein the circuit includes a controller and 
multiple DC/AC inverters and the controller generates a string of phase 
delay clock signals to the multiple DC/AC inverters; 

Figure 3 is a block diagram of an electrical circuit in accordance with 
the present invention that is used for driving multiple CCFL loads; 

Figure 4 is a signal representation of an input clock and an output 
clock for a DC/AC inverter; 

Figure 5 is an exemplary selector circuit, wherein the inputs coupled 
to the selector circuit are digital signals and the output coupled to the 
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DC/AC inverters is an analog signal; 

Figure 6 is an exemplary schematic of the input signals coupled to 
the selector circuit and their corresponding output signals; 

Figure 7 is an exemplary selector circuit, wherein the input coupled 
to the selector circuit is an analog signal and the output coupled to the 
DC/AC inverters is an analog signal; 

Figure 8 is an exemplary schematic of the selector circuit illustrated 
in Figure 7; 

Figure 9 is an exemplary schematic of a delay circuit of a DC/AC 
inverter comprising a ramp signal generated based on the input clock 
signal; 

Figure 10(a) is a schematic diagram of a delay cell in the present 
invention; 

Figure 10(b) is an exemplary delay circuit of a DC/AC inverter 
comprising a delay cell illustrated in Figure 10(a) which is operated 
according to the input clock signal and the output signal of the selector 
circuit; and 

Figures ll(a)-ll(e) are exemplary DC/AC inverters implementing 
the electrical circuit of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Figure 3 is a block diagram of the electrical circuit in accordance 
with the present invention used for driving multiple loads, such as light 
source loads or CCFL loads. The electrical circuit comprises a controller 
(40) and at least two power circuits (10,12), such as DC/AC inverters. 
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The controller (40) comprises a selector (44), such as a phase selector, and 
a pulse generator (46), such as an oscillator. 

The selector (44) generates a reference signal according to variable 
input signals and the reference signal is coupled to the at least two power 
circuits (10,12) for indicating a number of power circuits controlled or a 
number of phases to be shifted. That is to say, if there are four power 
circuits to be connected, an output of the selector (44) will output a 
reference signal that represents four power circuits being connected by the 
variable input signal(s). Therefore, the power circuits to be controlled can 
be programmable according to the input signal(s) without changing the 
circuit arrangements of the control circuit (40) and the power circuits (10, 
12). The selector (44) can be a digital-to-analog converter or an 
analog-input-analog-output circuit. 

The pulse generator (46) generates a first pulse signal and the first 
pulse signal is coupled to a first power circuit (10) of the at least two power 
circuits (10,12) for initiating the operation of the first power circuit (10) of 
the at least two power circuits (10,12). The first power circuit (10) then 
outputs a second pulse signal to initiate the operation of a second power 
circuit (12) of the at least two power circuits (10,12). The at least two 
power circuits (10,12) are each coupled to a transformer and a load, such as 
a light source or a CCFL, so as to supply energy to the loads. 

For simplification, the operation of the electrical circuit of the 
present invention comprising two power circuits is explained as follows: 

The selector (44) first generates a reference signal to the two power 
circuits (10, 12) according to the input signal(s) coupled to the selector (44) 
for indicating a number of power circuits controlled (the number is two in 
this case). The pulse generator (46) then generates a first pulse signal to a 
first power circuit (10) for initiating the operation of the first power circuit 
(10). The first power circuit (10) is coupled to a first transformer which is 
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coupled to a first load, such as a light source or a CCFL, and controls the 
operation of the first load. The first power circuit (10) outputs a second 
pulse signal to a second power circuit (12) for initiating the operation of the 
second power circuit (12), wherein the second pulse signal is delayed with 
respect to the first pulse signal sent to the first power circuit (10). The 
second power circuit (12) is coupled to a second transformer which is 
coupled to a second load, such as a light source or a CCFL, and controls the 
operation of the second load. Likewise, the second power circuit (12) 
outputs a third pulse signal to the first power circuit (10) for the second 
operational cycle. The third pulse signal is delayed with respect to the 
second pulse signal sent to the second power circuit (12). The first power 
circuit (10) then outputs a fourth pulse signal, wherein the fourth pulse 
signal is delayed with respect to the third pulse signal sent to the first power 
circuit (10). It is usually the pulse signal output from the last power 
circuit as the input pulse signal to the first power circuit. According to the 
present invention, the two power circuits (10, 12) are turned on and turned 
off with equal phase shift. Therefore, the ripple on the power line is thus 
effectively reduced, the circuit is programmable and simplified and the cost 
is reduced. The advantages of the present invention will be more apparent 
when the number of power circuits is large. 

The electrical circuit of the present invention can be applied to a 
display device, such as an LCD monitor, an LCD television or an LCD 
computer. The display device may comprise, in addition to the controller, 
at least two power circuits, at least two transformers, at least two light 
sources and a display panel. 

Figure 4 is a signal representation of an input clock and an output 
clock for a power circuit. There is a time delay, AT, between the input 
clock signal and output clock signal. The delay is a kind of phase shift 
delay and is generated by a delay circuit, which will be discussed later. 

Figure 5 is an exemplary selector circuit (70), wherein the inputs (60, 



JP 2004-229496 



Page 24 of - 



(24) JP 2004 227496 A 2004. 8. 12 

62, 64, ... 66) coupled to the selector circuit (70), such as a digital to 
analog converter, are digital signals and the output coupled to the power 
circuits (10, 12, ... 14) is an analog signal (Vaa). The input signals 
coupled to the selector circuit (70) and their corresponding output signals 
are shown in Figure 6. That is to say, if the input terminals of the selector 
(70) are four, then the power circuits to be controlled can be programmed 
to sixteen. 

Figure 7 illustrates another exemplary selector circuit (72), such as a 
scaled analog selector, wherein the input coupled to the selector circuit is 
an analog signal (Vain) and the output coupled to the power circuits (10, 
12, ... 14) is an analog signal (Vaa). Figure 8 is an exemplary schematic 
of the selector circuit (72) illustrated in Figure 7, wherein Vain stands for 
the analog input of the selector circuit (72) and Vaa stands for the analog 
output of the selector circuit (72). The value of Vaa can be obtained by 
using a superposition method based on the values of Vain, Vref and three 
resistors (80, 82, 84). 

Figure 9 is an exemplary schematic of a delay circuit in a power 
circuit comprising a ramp signal generated based on the input clock signal 
and the reference signal. The delay AT is generated by the delay circuit 
between each phase. Figure 9 also illustrates a series of signals coupled to 
each CCFL sequentially, wherein the delay of initial point is generated by a 
ramp generator based on the first pulse signal and the reference signal. 

Figure 10(a) is a schematic diagram of a delay cell in the present 
invention. It illustrates the delay AT generated by the delay cell between 
the clock in signal and clock out signal. Figure 10(b) is an exemplary 
delay circuit of a power circuit comprising a delay cell (92) illustrated in 
Figure 10(a). The delay AT is mainly determined by the reference signal 
Vaa. First of all, when a CLOCK IN signal is coupled to the delay cell 
(92) at the very beginning of time, the transistor (93) is turned on and the 
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voltage Vc is dropped to OV. Meanwhile, a capacitor (94) is charged by a 
current Ic once the CLOCK IN signal drops to turn off transistor (93) 
(starting of delay time) until the voltage on the capacitor (94) is higher than 
Vref. When the voltage on the capacitor (94) is higher than Vref, a 
comparator (95) will change state and generate a pulse signal (end of delay 
time) via a capacitor (96) to next stage. The current Ic is determined by a 
difference between Vaa and Vcc. In one example, the higher the value of 
Vaa is, the smaller current Ic will be and the more charge time there is. In 
other words, the delay time is increased. In another example, the higher 
the value of Vaa is, the higher current Ic will be and thus the less charge 
time there is. In other words, the delay time is decreased. 

Figures ll(a)-ll(e) are exemplary DC/AC inverters implementing 
the electrical circuit of the present invention. Figure 11(a) is a full-bridge 
DC/AC inverter, Figure 11(b) is a half-bridge DC/AC inverter, Figure 11(c) 
is a fly-back forward DC/AC inverter, Figure 11(d) is a push-pull DC/AC 
inverter and Figure 11(e) is a class D DC/AC inverter. 

Although the present invention and its advantage have been 
described in detail, it should be understood that various changes, 
substitutions and alternations can be made herein without departing from 
the spirit and scope of the invention as defined by the appended claims. 
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1. A controller for controlling at least two power circuits, 
comprising 

a pulse generator for generating a pulse signal, the pulse signal being 
coupled to a first power circuit of the at least two power circuits for 
initiating the operation of the at least two power circuits; and 

a selector for generating a reference signal, the reference signal being 
coupled to each of the at least two power circuits for indicating a number of 
power circuits controlled. 

2. The controller of Claim 1, wherein the pulse generator is an 
oscillator. 

3. The controller of Claim 1, wherein the selector is a phase 
selector, a digital-to-analog converter or an analog-input-analog-output 
circuit. 

4. The controller of Claim 1, wherein the reference signal 
indicates a number of phases to be shifted. 

5. The controller of Claim 1, wherein the selector comprises at 
least one input terminal for programming a number of power circuits 
controlled and an output for outputting the reference signal according to an 
input signal coupled to the at least one input terminal. 

6. The controller of Claim 5, wherein the input signal is an 
analog signal for selecting a number of phases or a digital signal for 
selecting a number of phases. 

7. An electrical circuit for supplying energy, comprising 

a controller having a pulse generator for generating a first pulse signal 
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and a selector for generating a reference signal; and 
at least two power circuits, 

wherein the reference signal is coupled to each of the at least two 
power circuits for indicating a number of power circuits controlled and the 
first pulse signal is coupled to a first power circuit of the at least two power 
circuits for initiating the operation of the first power circuit, the first power 
circuit outputs a second pulse signal to a second power circuit of the at least 
two power circuits for initiating the operation of the second power circuit, 
and the second pulse signal has a delay with respect to the first pulse signal 
to the first power circuit. 

8. The electrical circuit of Claim 7, wherein the pulse generator 
is an oscillator. 

9. The electrical circuit of Claim 7, wherein the selector is a 
phase selector, a digital-to-analog converter or an 
analog-input-analog-output circuit. 

10. The electrical circuit of Claim 7, wherein the reference signal 
indicates a number of phases to be shifted. 

11. The electrical circuit of Claim 7, wherein the selector 
comprises at least one input terminal for programming a number of power 
circuits controlled and an output for outputting the reference signal 
according to an input signal coupled to the at least one input terminal. 

12. The electrical circuit of Claim 11, wherein the input signal is 
an analog signal for selecting a number of phases or a digital signal for 
selecting a number of phases. 

13. The electrical circuit of Claim 7, wherein the power circuit is a 
DC/AC inverter. 
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14. The electrical circuit of Claim 13, wherein the DC/AC inverter 
is a full-bridge inverter, a half-bridge inverter, a fly-back forward inverter, a 
push-pull inverter or a class D inverter. 

15. The electrical circuit of Claim 7, wherein the delay is a phase 
shift delay. 

16. The electrical circuit of Claim 7, wherein the power circuit 
further comprises a transformer. 

17. The electrical circuit of Claim 16, wherein the power circuit 
further comprises a light source. 

18. The electrical circuit of Claim 17, wherein the light source is a 
cold-cathode-fluorescent-lamp. 

19. The electrical circuit of Claim 7, wherein the power circuit 
further comprises a ramp generator for generating the delay, and an initial 
point of the ramp generator occurs based on the first pulse signal and the 
reference signal. 

20. The electrical circuit of Claim 7, wherein the power circuit 
further comprises a delay circuit for generating the delay, and an amount of 
the delay is generated based on the first pulse signal and the reference 
signal. 

21. A display device, comprising 

a controller having a pulse generator for generating a first pulse signal 
and a selector for generating a reference signal; 

at least two power circuits; 

at least two transformers, each coupled to the at least two power 
circuits, respectively; 
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at least two light sources, each coupled to the at least two 
transformers, respectively; 

a display panel; 

wherein the reference signal is coupled to each of the at least two 
power circuits for indicating a number of power circuits controlled and the 
first pulse signal is coupled to a first power circuit of the at least two power 
circuits for initiating the operation of the first power circuit so as to turn on 
a first light source of the at least two light sources, the first power circuit 
outputs a second pulse signal to a second power circuit of the at least two 
power circuits for initiating the operation of the second power circuit so as 
to turn on a second light source of the at least two light sources, and the 
second pulse signal has a delay with respect to the first pulse signal to the 
first power circuit. 

22. The display device of Claim 21, wherein the display device is 
a liquid crystal display television, a liquid crystal display monitor or a 
liquid crystal display computer. 

23. The display device of Claim 21, wherein the pulse generator is 
an oscillator. 

24. The display device of Claim 21, wherein the selector is a 
phase selector, a digital-to-analog converter or an 
analog-input-analog-output circuit. 

25. The display device of Claim 21, wherein the reference signal 
indicates a number of phases to be shifted. 

26. The display device of Claim 21, wherein the selector 
comprises at least one input terminal for programming a number of power 
circuits controlled and an output for outputting the reference signal 
according to an input signal coupled to the at least one input terminal. 
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27. The display device of Claim 26, wherein the input signal is an 
analog signal for selecting a number of phases or a digital signal for 
selecting a number of phases, 

28. The display device of Claim 21, wherein the power circuit is a 
DC/AC inverter. 

29. The display device of Claim 28, wherein the DC/AC inverter 
is a full-bridge inverter, a half-bridge inverter, a fly-back forward inverter, a 
push-pull inverter or a class D inverter. 

30. The display device of Claim 21, wherein the delay is a phase 
shift delay. 

31. The display device of Claim 21, wherein the light source is a 
cold-cathode-fluorescent-lamp. 

32. The display device of Claim 21, wherein the power circuit 
further comprises a ramp generator for generating the delay, and an initial 
point of the ramp generator occurs based on the first pulse signal and the 
reference signal. 

33. The display device of Claim 21, wherein the power circuit 
further comprises a delay circuit for generating the delay, and an amount of 
the delay is generated based on the first pulse signal and the reference 
signal. 

34. A method for driving at least two power circuits, comprising 
the steps of 

(a) generating a reference signal from a selector; 

(b) coupling the reference signal to each of the at least two power 
circuits for indicating a number of power circuits controlled; 

(c) generating a first pulse signal from a pulse generator; 
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(d) coupling the first pulse signal to a first power circuit of the at 
least two power circuits for initiating the operation of the first power circuit; 
and 

(e) outputting a second pulse signal from the first power circuit to 
a second power circuit of the at least two power circuits for initiating the 
operation of the second power circuit, wherein the second pulse signal has 
a delay with respect to the first pulse signal to the first power circuit. 

35. The method of Claim 34, wherein the reference signal in the 
step (a) is generated according to input signals coupled to the selector. 

36. The method of Claim 34, wherein the step (d) further 
comprises the step of coupling the first power circuit to a first transformer. 

37. The method of Claim 36, further comprising the step of 
coupling the first transformer to a first light source. 

38. The method of Claim 34, wherein the step (e) further 
comprises the step of coupling the second power circuit to a second 
transformer. 

39. The method of Claim 38, further comprising the step of 
coupling the second transformer to a second light source. 

40. The method of Claim 34, wherein the delay in the step (e) is 
generated by a ramp generator, and an initial point of the ramp generator 
occurs based on the first pulse signal and the reference signal. 

41. The method of Claim 34, wherein the delay in the step (e) is 
generated by a delay circuit, and an amount of the delay is generated based 
on the first pulse signal and the reference signal. 

42. A controller for controlling at least two cold cathode 
fluorescent lamp (CCFL) power circuits, comprising 
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a phase-shift selector for generating a reference signal, the reference 
signal being programmed to indicate an amount of phase-delay according to 
a number of CCFL power circuits connected; and 

a pulse generator for receiving the reference signal and generating a 
pulse signal in response to the received reference signal, the pulse signal 
being coupled to the at least two CCFL power circuits for initiating the 
operation of the at least two CCFL power circuits. 

43. The controller of Claim 42, wherein the phase-shift selector 
comprises at least one input terminal for programming the number of CCFL 
power circuits connected and an output for outputting the reference signal 
according to an input signal coupled to the at least one input terminal. 

44. The controller of Claim 43, wherein the input signal is an 
analog signal for selecting a number of phases or a digital signal for 
selecting a number of phases. 

45. An electrical circuit for supplying energy to CCFL loads, 
comprising 

at least two CCFL power circuits, each of the at least two 
CCFL power circuits comprising a phase-delay selector for programming a 
phase-delay of the CCFL power circuit, wherein the amount of the 
phase-delay for each CCFL power circuit is stepwise increased according to 
operation sequence of the CCFL power circuits; and 

a controller having a phase-shift selector for generating a reference 
signal according to a number of the CCFL power circuits connected and a 
pulse generator for receiving the reference signal and generating a pulse 
signal in response to the received reference signal, the pulse signal being 
coupled to the at least two CCFL power circuits for initiating the operation 
of the at least two CCFL power circuits; 



(33) 



JP 2004 229496 A 2004. 8. 12 



wherein a first CCFL power circuit of the at least two CCFL power 
circuits is initiated immediately after the pulse signal is received and a 
second CCFL power circuit of the at least two CCFL power circuits is 
initiated after a predetermined amount of phase-delay. 

46. The electrical circuit of Claim 45, wherein the phase-shift 
selector comprises at least one input terminal for programming the number 
of CCFL power circuits connected and an output for outputting the 
reference signal according to an input signal coupled to the at least one 
input terminal. 

47. The electrical circuit of Claim 46, wherein the input signal is 
an analog signal for selecting a number of phases or a digital signal for 
selecting a number of phases. 

48. The electrical circuit of Claim 45, further comprising 
transformers. 

49. Hie electrical circuit of Claim 48, further comprising CCFL 

loads. 

50. The electrical circuit of Claim 45, wherein the CCFL power 
circuit further comprises a ramp generator for generating the phase-delay, 
and an initial point of the ramp generator occurs based on the pulse signal. 

51 . The electrical circuit of Claim 45, wherein the CCFL power 
circuit further comprises a delay circuit for generating the programmed 
phase-delay. 

52. A display device having CCFL loads, comprising 

at least two CCFL power circuits, each of the at least two CCFL 
power circuits comprising a phase-delay selector for programming a 
phase-delay of the CCFL power circuit, wherein the amount of the 
phase-delay for each CCFL power circuit is stepwise increased according to 
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operation sequence of the CCFL power circuits; 

a controller having a phase-shift selector for generating a reference 
signal according to a number of the CCFL power circuits connected and a 
pulse generator for receiving the reference signal and generating a pulse 
signal in response the received reference signal, the pulse signal being 
coupled to the at least two CCFL power circuits for initiating the operation 
of the at least two CCFL power circuits; 

at least two transformers, each coupled to the at least two CCFL 
power circuits, respectively; 

at least two CCFL loads, each coupled to the at least two 
transformers, respectively; 

a display panel; 

wherein a first CCFL power circuit of the at least two CCFL power 
circuits is initiated immediately after the pulse signal is received so as to 
turn on a first CCFL load of the at least two CCFL loads and a second 
CCFL power circuit of the at least two CCFL power circuits is initiated 
after a predetermined amount of phase-delay so as to turn on a second 
CCFL load of the at least two CCFL loads. 

53 . The display device of Claim 52, wherein the display device is 
a liquid crystal display television, liquid crystal display monitor or a liquid 
crystal display computer. 

54. The display device of Claim 52, wherein the phase-shift 
selector comprises at least one input terminal for programming the number 
of CCFL power circuits connected and an output for outputting the 
reference signal according to an input signal coupled to the at least one 
input terminal. 

55. The display device of Claim 54, wherein the input signal is an 
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analog signal for selecting a number of phases or a digital signal for 
selecting a number of phases. 

56. The display device of Claim 52, wherein the CCFL power 
circuit further comprises a ramp generator for generating the phase-delay, 
and an initial point of the ramp generator occurs based on the pulse signal. 

57. The display device of Claim 52, wherein the CCFL power 
circuit further comprises a delay circuit for generating the programmed 
phase-delay. 

58. A method for driving at least two CCFL power circuits, 
comprising the steps of 

(a) generating a reference signal from the phase-shift selector; 

(b) coupling the reference signal to a pulse generator; 

(c) generating a pulse signal from the pulse generator in response 
to the reference signal and coupling the pulse signal to each of the at least 
two CCFL power circuits; 

(d) initiating the operation of a first CCFL power circuit after 
receiving the pulse signal; and 

(e) initiating the operation of a second CCFL power circuit after 
a predetermined amount of phase-delay. 

59. The method of Claim 58, wherein the reference signal in the 
step (a) is generated according to input signals coupled to the phase-shift 
selector. 

60. The method of Claim 58, wherein the step (d) further 
comprises the step of coupling the first CCFL power circuit to a first 
transformer. 



(36) 



JP 2004 227496 A 2004. 8. 12 



61. The method of Claim 60, further comprising the step of 
coupling the first transformer to a first CCFL load. 

62. The method of Claim 58, wherein the step (e) further 
comprises the step of coupling the second CCFL power circuit to a second 
transformer 

63. The method of Claim 62, further comprising the step of 
coupling the second transformer to a second CCFL load. 

64. The method of Claim 58, wherein the phase-delay in the step 
(e) is generated by a ramp generator, and an initial point of the ramp 
generator occurs based on the pulse signal. 

65. The method of Claim 58, wherein the phase-delay in the step 
(e) is generated by a delay circuit, and an amount of the phase-delay is 
programmed by a phase-delay selector in the CCFL power circuit. 
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1 . Abstract 

A controller for controlling at least two power circuits comprises a 
pulse generator and a selector. The pulse generator generates a first pulse 
signal which is coupled to a first power circuit of the at least two power 
circuits for initiating the operation of the first power circuit. The first 
power circuit then outputs a second pulse signal to a second power circuit 
of the at least two power circuits to initiate the operation of the second 
power circuit. The selector generates a reference signal which is coupled 
to each of the at least two power circuits for indicating a number of power 
circuits controlled. The controller is used to control energy supplying to 
an electrical circuit comprising multiple inverters and is more particularly 
to provide phase shifts to the electrical circuit. Usually, the electrical 
circuit is applied to display devices, such as liquid crystal display monitors, 
liquid crystal display computers and liquid crystal display televisions. 



2 • Representative Drawing 
Fig. 3 
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